The UNICUM development project, commissioned 
Introduction
Recently the UNICUM portal website www.academischecollecties.nl was launched, a joint effort of the five classic Dutch universities. The portal presents the academic heritage of the Dutch universities. Academic heritage comprises those pre-1850 collections which have grown historically, or actively been collected to meet the educational and research purposes of the universities. Examples are, for instance, historic microscopes, anatomical models and photographs. In addition, faculty archives, and paintings belonging to universities, as well as rare book collections are part of the academic collections. Because of this diversity, the portal presents both academic archives and museum and library collections.
One of the sources of inspiration for the academic heritage portal was the Online Archive of California 1 , which was conceived in 2002 and has expanded ever since. In the Online Archive of The portal was designed to serve the interested general public, the researcher, and the collection manager himself. During the project we concentrated on developing the project as a whole. Delivering content or creating a website with the newest features were not our main priorities but they are among some of our future challenges.
The project has demonstrated that museums and libraries have different types of expertise to bring to the process: libraries tend to have more hands-on experience with information technology (for instance, applying international standards and using controlled vocabulary) whereas museums are experts in presenting and preserving their material. Both sectors have benefitted from the interaction.
Object metadata
UNICUM can be considered a metadata project, and the object metadata of all the partner institutions was especially challenging. During the project, their metadata was converted to CDWA Lite 6 , the data structure standard 7 of the Getty Museum, which DPC chose as the portal's format. Now that the project has been completed the partners are expected to work according to standard mappings 8 which were created for this purpose. They will offer their metadata to the UNICUM portal in such a way that these mappings can be used. The partner institution is responsible for its own metadata within the portal, not the DPC.
Standardization facilitates mapping to the aggregation but it was clear that that many partners did not describe their objects according to international standards. This hampers the (international) exchange of data. There were cases where a single institution did not use one particular method for describing their various collections, but where different collections were described in markedly different ways. The pitfalls of describing diverse materials are well-known, and academic collections are usually varied. It must be emphasized that consistency is a key factor here. Even when items have been catalogued incorrectly, as long as this has been done consistently, the errors can sometimes easily be corrected.
Two examples of mistakes we came across that resulted in data loss:
-At some point in time, an institution transferred its metadata to another database system. This was not done as carefully as necessary and all distinguished elements were placed in one or two fields in the new database. At the time, no-one was aware of the consequences, and no back-up copies were kept. As a result, years of work were lost. -When trying to obtain a dump of metadata from a university museum collection, we came across a file published on the Internet that contained the required metadata. The html file differed considerably from the file of metadata extracted from the database; it was much richer in data. It turned out that records were updated in the static html file, instead of in the source database.
To prevent such mistakes in the future, as well as to guide institutions through the tricky field of cataloguing, the UNICUM partners were advised to use a metadata content standard 9 . The project did not impose standards, but tried to convince the partners by illustrating its benefits. We recommended CCO (Cataloguing Cultural Objects) 10 , the content standard for the cultural heritage community. The CCO guide to describing cultural works and their images is available online 11 .These guidelines are illustrated by examples and answer many questions about how to fill in the defined fields in database records of cultural heritage institutions. The CCO content standard is based on a subset of categories of the CDWA data structure standard, the native DPC format for the UNICUM portal. We added a 6 CDWA Lite www.getty.edu/research/publications/electronic_publications/cdwa/cdwalite.html (accessed July 31, 2012). 7 A data structure standard is a formal guideline specifying the elements into which information is to be organized. By establishing a set of elements to be included, a data structure standard also excludes other types of information. EAD, CDWA and MARC formats are examples of data structure standards. 8 In the project standard mappings have been created from the data structures used at the partner institutions (MARC, AdLib) to the CDWA Lite data structure of the portal. 9 A data content standard is a set of formal rules that specify the content, order, and syntax of information to promote consistency. A content standard goes beyond identifying the general type of information and indicates how to select between different, equivalent representations of the information and the manner the information is to be structured. For example, a content standard for a field called 'creator' might indicate whether an individual's common or full name should be used and whether the name should be inverted. language field to this format, since language is not used as a distinguishing criterion in the museum world, whereas it is an essential prerequisite in the library and archive domains.
Thesauri
The project illustrated the advantage of consistent metadata described according to a content standard. The use of controlled vocabulary also proved beneficial when it was time to publish the metadata in the portal website, as the site can be searched by both word and attributed keywords. Whereas the two partner university libraries (Leiden and Amsterdam) use controlled vocabularies and (inter)national thesauri, most partner museums work with lists of keywords of their own design. Obviously, such lists are not conducive to international data exchange in these days of globalization. In UNICUM we recommend using controlled vocabulary to fix this problem. We advised the partner institutions to use at least the AAT (Art and Architecture Thesaurus) 12 and the NBC (Dutch Basic Classification) 13 which classifies according to academic discipline. Both thesauri contain Dutch keywords that are related to their English equivalents.
One of the conclusions of the project was that a common data cleaning and enrichment project for the metadata would be of interest to all partner institutions. The Dutch Academic Heritage Foundation (SAE) was advised to take the initiative and find money for such a project. Before such a project is launched, the legacy records at the involved heritage institutions should be carefully screened in order to draw up the specifications for the data cleaning an enrichment. Various open source software is available on the Internet to handle the process of metadata cleaning and enrichment.
Collections, items and stories
The portal was built around different related components: collection descriptions (museum and library collections) with inventories (archives), item descriptions (museum, library and archival objects), stories and images. 
Collections
Like the Online Archive of California, we chose to use the archival EAD 14 format to describe both museum and library collections. Best Practice Guidelines for collection registration were formulated and all partners now describe their collections accordingly.
The archival EAD standard is known for its multi-leveled complexity and xml encoding. DPC has made a specially designed input module 15 which simplifies the process and which can transform the delivered content into EAD xml right away. Institutions are supplied with a login to use the input form through the Internet. University libraries already working with EAD can supply the DPC with their own generated xml and do not have to use the input module.
The museums in the project are content with the EAD format. They have already described some of their collections in the EAD input module following the guidelines. They have actually requested a similar format and Best Practice Guidelines for describing their items. That was beyond the scope of the project, but the content standard CCO, which we chose during the project, has met their needs in many ways already.
Inventories
Multi-layered archives can be described very well by means of the inventory levels offered by EAD. It is possible to link various archival series to a basic, upper-level description. An online input module for inventories has not yet been realized, and this will remain a challenge to be tackled in the near future. EAD xml for inventories can be delivered directly to DPC, which implies that libraries with EAD experience will be able to upload their inventories to the portal. The design of the inventory part in the web portal and the routing from the DPC infrastructure should be adapted in a later stage, when the remaining issues around inventories have been resolved.
Items
As shown in Fig. 3 , the partner institutions will recurrently supply DPC with metadata exports of their items to be uploaded into the UNICUM aggregation. The accompanying conversion and mapping procedure have been discussed in the previous section on object metadata. The idea of harvesting 16 the partner's metadata by DPC still remains wishful thinking. At the moment, it is not yet possible for either the museums to be harvested, or for DPC to harvest data from the partner institutions. We hope to tackle this issue in a future project.
Stories
To enliven the portal's website, the partners may publish stories about special themes or objects. These stories can be uploaded by means of an online input form designed by DPC, analogous to the EAD input module for collection descriptions. In this way universities can work together to create thematic profiles of their academic heritage.
Images
Previews of the items are presented to the user in the portal 17 . The heritage institution which possesses the material is responsible for the copyrights, not DPC. The thumbnails are linked to the image databases of the universities which own the items. To see the complete picture instead of the thumbnail, the user is directed to the particular website of the owning institution. This also applies to composite objects, such as books, which will be presented only as a single thumbnail within the portal. Smaller museums often do not use web-based image databases and the portal www.academischecollecties.nl offers them the possibility to increase the visibility of their holdings in a relatively easy and instant way.
International exchange: ArchiveGrid and Europeana
The collection descriptions in the EAD format will be sent periodically to ArchiveGrid 18 , the OCLC database of archival / collection descriptions. For this purpose the abstracts of these descriptions have been translated into English, and the keywords are also submitted in English.
The object metadata and thumbnails of the aggregated items in the portal will be harvested by A few issues still remain unsolved. For instance, there is a risk that the same content of the same institution will be uploaded to Europeana more than once. Europeana has established a working group to deal with this issue. Each individual institution also has to decide by which aggregator it wants to be harvested in the end, because, obviously, institutions will only want to invest for this one time.
Added value
What is the added value of the portal? One may wonder whether it would not have been more practical for the five original UNICUM partners to deal directly with the RCE or the National Library to exchange their data. That might have been the case if the only goal of the portal's partners was to become part of Europeana. However, the merits of using standards with regards to metadata were immediately clear within the UNICUM project. Every single project partner has profited in its own way from the knowledge gained in the project of building a portal.
By commissioning this portal, the Dutch Academic Heritage Foundation (SAE) can stimulate the presentation of academic heritage and use UNICUM to create a distinct profile for itself. Last year four more Dutch universities joined the Academic Heritage Foundation, so that the SAE now houses almost all Dutch universities. The SAE has become a stronghold, also in applying for grants or other subsidies.
The portal may also help for Dutch collection managers to fine-tune their collections. More importantly, the university museums that have joined UNICUM will not have to initiate the project by themselves, as we can do it collectively. And that is what we wanted from the start: co-operation to meet the challenges and opportunities of globalization.
